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ABSTRACT: 

PROBLEM TO BE SOLVED: To accelerate hibernation processing by using a data transfer 
mode that matches the performance of an operational hard disk drive and executing data transfer 
with the hard disk drive.SOLUTION: When an event such as power switch off by a user occurs, 
the kind of a data transfer mode belonging to an HDD 17 is automatically discriminated before 
' processing that saves content of a memory 3 in the HDD 17 and when the HDD 17 has a DMA 
mode, data transfer for memory data save is carried out in the DMA mode by using a bus master 
function of a bus master IDE controller 16. Then, it is possible to bring out the performance of the 
operational HDD 17 as much as possible and to realize the acceleration of hibernation 
processing. 
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T 7-itv#f\ l zmrZtil I RT^-f-yt, «|A-K 
VxTVmvfctonB I OSh'7>f Amt'A^^lT 
^l>. =&B IOSh'7-fA'Ji:, A-H^iTfiKWftA 

^3yro^7Ats^ti»fcftc-e)h.^<8gg^jJ5-r 

[0 04 0] B I OS-ROM 1 8(3(2, SMI 
a y h' 5 «k ^1(1^0^ n A*- i/ 3 y f- yt £ v % 
S MMO*T**fT yAfA <m7u7y A t ^ 
S^TV^i. SMlyNyh'^Ji, SMlcoH4SB(cje 
tT^-SSM I -t-t'^P-f-ySrjBUrtifei^to 

0 . mmymmzimt ism i *«»4L3t«^ 

(i, M/^-ysyjh- fy?reiiL. ffeeo^Et-J; 
I) S M I Lfc*^(Cttf ^SHfcWJEt S S M I 

[ 0 0 4 1 3 H D D 1 7^1|x ij 7«-bWcI1^W^< 
^-v- 3 yx "J 7/><S|&$ivO->!) . A4 y^-yg y 
X'J7iiI RT(CJ;SHDD1 7<7>fcJ8Hfcfc J: iXr^h 
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3 yx >j rm< mmm#o s cm^j . a 

4 a**->- 3 yx y 7Ctt . iiaWtcjS^ I fcflHttfM 

[0042] RTC19t4^H-ti f a-yU'C*» 1 J. *@ 
Wt»fcJ:»J^v ?7>y 7"$^CM0S^^yS:WL 

[oo43]ec20(s. isAT&iffi^ttmmm 
mmmL i/zf^v&mmz l e D<r>m*v- 

7*yiZ£->X3-- J ftzmtot&K#>C0LED/\z-7 
WmO&L li3yhn-52 1 tftPIUT^rix 
*fflltf>* y/* 7 & t" fcHW-f * liSv- ^ V^fJfflllS 

«»x7^x»»itBBi, mm?yhv-7 2 i t# 

IpH.T'vX.tAB I OSiOA-fyS'^-^H^a-^lx^ 

*-Aja«cDj^g0>&M<yh<oig4£is«iu 

4 ^y h fttmz til £ S M I 4 f >-X r A B 
lOStj|firt4ti^l8ffif*>S. A>fA'^-v 3 y 
«IBt*5V^t. EC2 0*Jil^«aft3>'hO-52 1 
£te»ftm» { tt&$ftTfc 0 v EC 2 0 <G4HM!tt* 

[0 044] EC2 0«\ yXf I 0 S b?)Mii?) 
tz#)e>l/0#-hZ1ilX^&. ^fi»BIOS 
{±, ;m/O.1?-h£tf-LTEC2 0f*KD3y7 4 7* 
U-i/gyi^'X^ttLTy-K/?'' hfcffodi: 

fc* 9 , isffifcj;tA'affl-r^# >r <y kossoiss 

f££UM<yh£^1-Xr-?X<7)'J-l<&i:£ 
fTSifc**?**. EC2 0tlM3yhn-72 1^ 

<7)afi<i PCA'x$^-ttfft.iii). 

[0045] , iJ»I3fcfl#*ofc«te* 
fc\ ti!53yho-7l 9l±I 2 CA'x^it*EC 1 8 

tut: iti*4<yhbixi'ATJ»B iosfcaa 

[0046] VGA3yho-7 1 4(4. ^coyxrA 
<0r 4 XTW t^fc LT LC D £ffHlUp-f 

&tzti>e>i>cr)X'h*) „ VRAM(cf8HS*i/sBffl^-^ 

£ L C D / <C*Aol^. -y h F*)<9 L C D CSSrt 6 . 
[0047] A*X-7^^IDE3yho-7l6ti. 3 

yt*-***fcl»s*ufc i detaM x (zzt 

(4, HDD 17) ZVmt&t:*><Ot>0)X't> t )* IDE 

fAMx^ty 1 3fc<oia«DMAte8S:HHf^riB 

(4, CPUl lA^convyKt^tTi^r-^KiM 

a>tzt><n*x*r4 ?fr£mftt&i><7)Xh>o. pio* 



-HJrOtCPUftffifiaDt*®^ I DEta'4 
xti-XtU l 3 tcO^t'-^ISiliSrSsa^ft^* 
tfX'%2>. 

[0 04 8] XmmWrCli. A'*7X$\ ■Ot 9 DM 

3*i"0>*«£ic*i* A>f a'^-^3 yymeykJhfir 

-?&mi^x~?x?mmz%\,\izkt l z£r l DMAm 
m±-Yiz£ixm?f%tih« ttz. dm Aleut- k 

(cftjE LT vv- Kf 4 X ? H 54 7*#g3gS#i-0* 

— Kr-f X? H7>f 7>'fcV)J: o friteaMt- N'CttjCl 

[0 04 9] <Xt, 02Sr#BKL"C, S M I <9?&&K> 
A-f A'^.-i/ 3 

mmtti. ^xr^m^^-mzx^xmu 

Xj 2*»*78<lfc0 . 4fcfcfca.~f "CioTL 
C D A^uax 7 h t ^>^c -I i: ^A^.;m^x 

immymmifi%± itzz t z e c 2 0 tt s m 

40»36»^ SM I «#*964§ix. ZtitfC PU11K 

[00 50] CPUl UCSMIfi^A*«f*lftk, 
CPUl 1{4. ^-coiSfWftf^t-Hj&^SMMfclX^ 7 
■f-Sni.. SMMtCASt, CPUl Hi, SM 
RAM KBfJgtfW * 'J 7 H U X * V -y t y . I it 
feiO, SMRAM^7^-bX«rfgfc^5. 

[005 1 3 SMRAM^i, CPUX-f-MSIftxy 
7, CPU^J,H<!0ffi^A-K'7x7(Cltl>XT-^X 

tMfrtyriifjWStt^'CtJO, tizB 1 os-ro 
M 1 80SM I J\y ¥ yZm*)&*ftb LXft&t&i? 
■vyrn-H^-fe-y h^itTV^. ii^L!tJ:3t, B 
I OS-ROM 1 8(C(4. IRTJV— fy, SMI Ay 
Yy. A>fyN*^-^ g y;i/-f-y % i^y"a-AyU-^ 
y, tJii^aftwB 1 os h'7-< A*ffif£#tr>XTAB 
iosA^^ntv^i.. 

[00523 ^V^T\ C PU 1 1 Ji, SMI *>7Jl£fl 
^I^OCPUl lO^-aW^'X^OrtSfJiftCPUX 
r-^x (Sfctt, 3yT*XYk%Ztlh) 2r SMR 
AMC7) c P U Xr- h t^x y 7 CX ^ 7 ^ ^C'-b- 
7*1-1.. -eLT. CPUl 1(4, SMM<0X^-h7K 
bT.coa-h', -540 SMRAMfc-te"/ hSftTli&v 
-vy73-HSr7x7f-Ls ^^yra-HTiSit 
$<tS B I O S - RO M 1 80S M I Ay H y £Hjff 

4. ;i4ro«ffiUis cpui ie*r>4 0cpui 
1 or?4 ?u7n7yMz£->xm?TZti& hcOX'h 
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[ 0 0 5 3 ] y> y7°3- HosWf c J: otWJfJSfi 
fcS-M I A^F5li, 4f<0J: d&gHT'SM I 

■fe >y h SflTVift S M I XT-fZfflBtf&NiZtlh . 

HH&gE t =5: £ Wm 7 4 if tc^Ht £> s M 
IT'fctltf, SMITHS**, BIOS-ROM 18 
<?)7W A'*-y 3 yAr-+ya9tfft: V M"4 . 
iftfcj: 0* ;vf A*-y 3 y/u-f-y^'SMM^T' 

[0054] *Hl)F»A^^-y g y 

^^yH^y^ffT^t'^ff^fiSh, 
yx-ri-B I 0SWWA^-y 3 y;i--f y^gi? 

[00 5 53 -Pbb-h. t-f, A^^-i/ 3 ^-f 

y(2, cpui l^i^vx^^sjfiaLs i^f- 
^x^ifcov-^rA^f-^x^ifSri^t y l 3(c-fe 

-7*-f4 (Xf-yrSlOl) . HDD 1 7 b 

-H8l53081*«fTirfl4 (Xfv/Sl 02) . ^<50H 
D DfgiM*- KiftjSBfflrai . ft&JK , H D D 1 7 £> 

ti. hdd 1 7 h ut ^mm±- Fvmw 
mmztiz. zix. HDDi7m#-hix^h& 

[00 56] H4(^$ilTV>|,J:o^. 41*, F7-< 
7't?*-*flWRfc*rftvC, HDD 1 7i''Re a d/ 
Write Mu 1 t i p ] e37yKW-h LT 
V^S*»ifa*»*flBrf6 (^T7/S3 0 1 ) . Re a 
d/Write Mu 1 t i p 1 e 377 VlZWt-t? 

MRead/Write Multiple^ 
7yK£^-NLTV^*l£<4, HDD7?4r*fc 
tt-fe^^#ffiT*y-K/7-f h££}£t£Read/W 
rite Sect o r 37> ^ffll-^f-^lt 

/yf^-^J;^ DMA£-»f.if-M/CV*$tf>£3j&» 
SrWBf-rS (XT7 TS3 0 2) . -^-K-rt/O^ 
i^ll HDDr^tX|;|±Read/Write M 
ultipl e3vy K£ffilttl>. Re ad/Wr i 
te Se c t o r37yK, Re ad/Wr i t e 
Mu 1 t i p 1 ea7yH(0t'*>^{,P I 0=E-FT£ 

mztihoivYx-hh. 

[ 0 0 5 7 ] act , *(Ctt»aj L7t H D D H 5 -f 7V <5 
^-^il Ultra DMA£lhK-M/CHSj&> 



fc'oA^^Hfrtl) Ury7S3 0 3) . ihtf-MyT 
V^l§£fi, HDD77 , *Xfc«:DMA Read/ 
Wr i teavyK&ttlflt*. 1W-bLT^S*£ 
{4, Ultra DMA Read/Write^ 
FMOT*4. i^J:3t:LT, HDD7?-tX«£ffl 

6. Srfc, I DE3y ho-^frV^v^ftjEcy)^ 
■CfcmteCfcL Xry7"S3 0 l/iWTXtflK, X 
T77S3 0 2, S3 0 3t«fc|)DMAt-H^-K- 

[00 58] <Ic9f£, A^A^-ya^-fyli H 
D Ds\cr>T~9-t-7Wmk , nyh'a-^i/X-fAt 

y a y;i^-f-yrt«w 4 y^-^-y{4^fi^>-t-7'/L— 

tzb-tb, %t>m z0)fflwmx-i*w> Ftfm&% 

[00 59] HDDf-^^/jlSi (Xf 
■y7S20 1) , l/O&immi (Xf7 7S2 0 . 
2) , I/O0J8P«ia2 Uf77"S203) , -1/ 

o&jfflisoJiN (Xf7rs204) -en-eiitcwjeuT 

?7ji'-1-ytfRiMZtiX!b*). ;>M y/t— 3-yfct f 

T . »;©37y KMc^^&t^/ xfcWJEtS 
^7>-^y^^LT^>)3-7yr-"5!ia^^T§^|, 

(xt-/7'sio3) . HDDf-mmm 
zsts^xmmi^ithk (xr-vrs 1 04 ) , 

E C 2 0 (C#t LTv-Xf AA'7-^7 * fg^-fl. 3 7V 
H^qWfStl* (XT77S10 5 ) . ZillZk*). E 
C2 0*Ji:t/miS3yhn-7 2 im<-£X<7)T'U 

[00 60] HDDr-^-fe-75!ia^||tT-ri.- , f7VW 
-f-yt LtJi, a5<7)j;a(C, Read/Write 
Sector 3vy h'SrfflV^r-^SiMSiJffll^tTO 
Re ad/Wr i t e Se c t o r*)UI/U-f-y# 1 
L Read/Write Multiple 3Vy K 
*fflV^r-^lo^BIW*ff P R e a d/W riteM 
u 1 t i p 1 e9mtl'-fy#2k. DMA Read 
/Wr i t e3-?yF£ffi^fcr-*Cj28lfflS:fT$D 
MA Re ad/Wr i t eMSA— ^y# 3 1 , U 1 
tra DMA Read/Wr i te37yK^ 
fZf-ftiS&m&ftSU 1 t raDMA^-fy 
#4t^fflg$iXT*jy, (13(7)^x^^3 10 2X1^ 
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[006 13 @6*>.ktf07£#!BL/C. rVS-< 
xfttfflSS iitz ij *j y 9 ffl b isxr ^ y 9 <r>ti <? 

[0 0 6 23 12 6 fi^vf g y/P-f-y(7);>M y 
f > b f V b cr>ffli% iijrf 7 D-f-y - h 

X'foZ. ZZX'lt, ;vfA*-^ 3 y/L—f-yte. >>f 

G a 3 y f- C D & fc'W I /o r^M x # l £ 

A'y-^yt&fc&OkOT'&'K ^y/P-f-y* 1 

-MUGSLTSfflSft.*. t7>-^-yc(i, fluff 

U S B^rA^fc'Offlft^W I /OtW X# 2 

v-yvytoMZfi? twiil >>f y;k— f y*^ 

[00 6 3] ^^fy/i/-f-y(±. i/of^'^#i, 
HDD. is J:tf I /Or^M x# 2 C*ivf *it*f J&L 

i.hdd*^, i/ox^y^ ) mvy?m 
mmzisZT&wyfizxzm&wwymtit 

7)V-^y*3-)VtZ>. 

[00 64] #V7b^x7^^y^^{i, nmhr 

*u -?y mwnmmzmi-mm. -nt 

b-h^a^ymmm^m^mm^tit . 

^V7h'7x7*^y^t*f|BtSTV^Xj»J«lt 

[00 6 53 ft. i/zfk>i}Vyymti/ot>*7y 

9 1 toW2±X'i> h Ir&ftiM^ hft (XT77S40 
l), xXrA^i^yhffl^i/o^^y^i^^y 

XT^xvyvmn /oij^y-9 lm^y^mxi 
[00 663 msifcAeftfcfcvvai, i /o*^ y 9 

h«iI/O*'7^^1^'7>^tfJ:0t)*#^. fa! 



[00673 -t7*/u-f-yATtt, m®W7fr 
-l-yAX-fffiZtitzi /oa~?yWzftf SavyK 

ym<F>XT-9x^x y7tmhiitztk. 1 /o&u 

x 1 cr» v? - ?*? y<T>fztmW> a ? y h vymtt'fth 

[00683 i^Tii, rmft^^rA/ruyh* 
+ n j ^I/O^y^lCf&gSfil,. r nj 
«, ^HfSfirLfcavy Kt^tS^aS: 1/OfA 

[006 9 3 \/Qi]^V9\<r>ti^y9m.<m.mt%k 

bh b s * A y)V-+ /-i:«tl>. * 4 y^-^y k 
fewm, i^ri^yhffi^'HDD^y 
^iitLhTj>l>*>S*»* J P^4>*i (^r-x7 ,, S4 0 

2) . ; yXT^vy\-m^n\)T)ii^y9m±X'h 
tim^)U-i-yBi}<a~)U^ iflsIcotejirjvyH 
fSmnxT-fz+xv? * ^S^vyKolfeffs H 
DD^y^ <0BiS5t £ H D D r- ^K5I$iJ«a 

[00703 •t7 - /P-f-yB*^^-f y/P-f-ytMS 

* •> y9m)±X'hhti*£ii>im*t>ti {xtv?sa 

03) , yXfMl/>'h© ; I/0*')y?2W 
y ? trt* Wf^/P- f - y C jfi a ~>v § ti . ByB ^ a 

i /o^ *?y9 2m yyfmnn&ttb'wmtf'ft 

btih. 

[007 1 3 i^lofcLT^r'AMx^^y^ffiSr 
fOffll-SifctJ: 0. #r'A-fx«£&<7)3-?yK*!!8 
\zWmW£9A SyffflmZtl* ititz&bitXZ 

t>m xizm-nm^mh^tit . 

[00723 HDDK3St-Hk LT, DMA Rea 
d/Wr i t e3?yF^U 1 t r a DMA Rea 
d/Wri te3"?yl«S:ffifflLfcDMA*-K£{£E 
Lfe^tfi. ^'J 1 3A»<oHDD 1 7^DMA|k 
mmmWirtx-?x9 I DEaybn-5 1 6tJ; 
->Xfibiilfc)b, -t7*^-f-yBW#avyHMat 
S-tS^H^JK^: 1 ), ^^K^-T'/U-^yA. C 
Wzi. I /OfVW XW7-9*; ymmazc 
P UitiiSrifJ 0 STI> £ fc #aj*. A-f y<*-s/ g y® 

[00733 iy±o<t ^mtmmz&^xii. j. 
— ftisaau-f 7f-^75rif<o>f<yh*^i'f« 1 

fc, ^ ; eU13cO|*)§^HDD17t'b-7'-ri>^atC 
5fe4oT. HDD 1 7*^-ri»T-^lgjll : e-Kc7)a!l 
*<it!)W3i|$*U fLT^HDDl imt&T-9 

m**-\ i <7)*x-mm%T-9&m : E-Y&m^x. * 
vjT-9-t-7'<7)Ki6c?)7 : -9&m i mztiz>. i 
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-F^rfflv^^HDD 1 7 mmcoT-mmm 

- HT'H D D 1 7 frt>** 0 1 3/\cOr-^iS3*^ff 
ifc, y^fAB I OSg&THDD7?-fc* 

DDI 7t«r a W-^^^3^fc*^t^l)„ 
[007 5] 

[»«] CUJ»fiUfcJ:5t:. WJfcifitf. 

[0ffic7)^#^m^] 

[li 1 ^-MWU^tz-^y^f 



[12 ] #lli&$gk:teft&'W A'^-xa y^-f-y 

[is ] ^mmmnmt'^ a**-^ 3 ym<r& 
[14 ] *mmmco^ a*-x 3 y^-enfrsft 

K 

[15 ] jmemvimztiiHjrti-isvyAr- 

*>££i;fU HD D t-<?*- ~ftmv- & yefflBL 
£*tl. 

[16 ] *iifSt«ffl$fllA>(AV5/3 
1 1-CPU 

1 2-*xh-pc i yj yj/* 

1 3-±^t'J 

1 b-rtXlZ? I DEayho-5 

1 7-HDD 

1 8-B 1 OS-ROM 

20-EC 



[11] 



11— SMI 



CPU 



12- 



77 



13 

I 



LCD 



14 ~ VttAX/hP-v VRAM 



15" 



ISA/fX 



EC 

T" 



PCl-I8A?'Jyi> 



18 



16— 



/fe?X$]DE 



BIOS 




ROM 





RTC — ^9 



21— 



PSC 



.23 



17 



HDD 
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[023 



[03] 



SMM 



CPU 




18 

BIOS- ROM [ 



(RT 



SMI/OK^ 



SMRAM 



CPU* 



JMP 



I 



-SI 01 



(ttffl * a)HDDi5?^Sr-hu-cr 

(Sfi^-KCUItraDMA/DMA/ 

™» 



S103; 




1 ^S2 02 | ^S 203 j 



HDDr— $ 



I/Ofc» 
£91 



i/o*J* 






A92 




AON 




[05] 



[04] 



8301 



Read/Write SectoHBS JU— Kx# 1 



Road/Wrfte Scctor*&a/b— F>#2 




DMA Road/Wnt^aa/t/— ?->#3 



Ultra DMAffi«>U-^>#4 



(Hoad/WHte 8*ctorj |k«»d/' , Wrtt» Multiple)[ DMA Rgad/^WrKoXuitrg DMA RoadXWrite] 
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[16] 




